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RIMARKS 

( laiiii^ M<1 aiul ^(i-^M are peiulmu in the present Appheation. 

By the present amendment, one ( 1 ) elaim is eaneelled. elexen (11) dependent claims are 
added, and one ( 1 ) mdependeiu chnm and six ((>) dependent claims are amended. 

Claim L by amendment thereot; incorporates subject matter that finds support m the 
specification at least at paue 4. line 30. and that further is the subject ofClaim 1 L now 
cancelled. By insertion ofthe uords "discrete solid" immediately before ^orally deliverable 
dose units". Claim 1 and all claims dependent therefrom are now foetised more specifieally on 
solid dosage forms such as tablets, capsules, c!c. This amendment therefore brmus all claims 
presently m consideration more unilormly into line with Group 1 as identitled in the restriction 
requirement (Office Action of August 21. 2000). 

further. Claim L by amendment thereof, no longer incorporates an explicit requirement 
that "a single dose unit, upon oral administration to a fasting subject, provides a time course of 
blood serum concentration of celeeoxib having at least one of 

(a) a time to reach B)0 ng. nil not greater than about 0.5 h after admimslration; 

(b) a time to reach maximtmi concentration (T,,,J not greater than about 3 h after 
admimslration: 

(c) a duration of tmie wherein concentration remains above 100 ng ml not less than 
about 12 h: 

(d) a lerminal half-life (T, .) not less than about 10 h; and 

(e) a maximum concentration {C,,J not less than about 200 ng ml.^' 

In this regard. Applicant notes that terminal half-life ff, f) is a property oi'the drug itself 
m this case eelccoxib, that is not signillcantly modified by the nature of the Ibrmulation or 
dosage torm. A terminal hall-lile not less than about 10 h is a property of celeeoxib regardless 
of how formulated, thus recitation of ^'at least one a series of pharmacokinetic parameters 
meliidmg terminal half-life does not meaningfully limit scope of the claim. Deletion of this 
recitation therefore does not result m expansion of claim scope, but renun es a redundancy and 
thereby enhances elarily of the claim. 

Claims 2-5 are amended, without effect on meaning or scope of these claims, to enhance 
clarity, as necessitated by amendment of Chum 1. from which these claims depend. 



Claim 1 1 IS cancelled as Us siibjccl matlcr is now the subjecl ofameiulecl Claim 1 . 

Claims 12 and 13 are amended to adjust dependenev, as necessitated hy cancellation ol 
Claim 11. Claim 12 is also amended to clani\ detinition ofa Markush uroup. 

C laims N4-M1) are added to deline certain composltlon^ ol'the iincntion w ith greater 
speeilieitv. Claim S4. which recites a relative bioavailahililv not less than about 7()'>n. tnuls 
support ni Ihc specification at least al page 7. line d. Claims Ss-SS. which recite maximum 
celecoxib particle si/es ol'2()n urn. UH) um. 40 um and 2s ^ini respectu ely. find support m the 
specification at least at page 7. lines 15-20, Claims S^) and 90. which recite mean celecoxib 
particle si/es of about 1 ^im to about 10 pni and about s Mm to about 7 pm respectively, find 
support m the specification at least al page 7, lines 22-24. 

Claims 91-94 are added to define certain metliods to make et)mpositions of the invention 
with greater specificity. Claim 91. which recites cooling of the celecoxib during milling, and 
(4aim 92. which recites that said cooling is enecled using liquid nitrogen, find support m the 
specification at least at page 34, lines 6-S. Claim 93. which recites operation of a pm mill with 
counter rotating disks, finds support m the specification at least at page 5(\ lines 1-2. Claim 94. 
which recites wet granulation m a high shear mixer granulator, finds support in the specification 
at least at page 34, lines 13-14. 

No new matter is introduced and no change in inventorship results from the amendments 

proposed herein. 

R[:SP()NSLi TO OKFICF ACTION DATH D Al :( ,1 JST 3 1 . 200 1 
Claims 1-50 and 77-80. of which all except Claim 1 I remain in consideration loilowing 
the present amendment, stand rejected m the above-identilled Application. Claims 76 and 81 -S3 
are ob)ected to as being dependent on a rejected base claim but have been Ibund alknvabte if 
rewritten m independent form including all limitations of the base claim and any intervening 



claims. 



1. Rejection ofdaims l-sO under 35 CSC sM03(a) 

Claims 1-50, of which Claims 1-10 and 12-50 remain m consideration lollowmg the 
present amendment, are rejected under 35 CSC ,M03(a) as being unpatentable over l^lack (f P 
0 863 134). This rejection is respectfully tra\ersed. 



0 



A, A pi'iniii lai ir ^"isi.' i)rohvioLisncss »oi hcL-n iiKide 

It IS rcspCL-tlullv subinitlcd lliat llic I'xaniiiior has tailal lo make a prinui hicic case of 
obvKuisncss ofthc prcscnl clain.s over lilack. See M 1" l- l>. 2 143. fnsl paragraph, relaln.g ,o 
eniena for eslabhsl.iiiem o\ a pn»u, H:ac ease ul oln lousness: ■■„. ihe prior an rele. enee , . nnivt 
leaeh or sugiiesi all llie elaini liinUatioiis." 

Blaek neilher leaelies nor suggests replaeemenl ol liis eonipound 2-(3.5-dinuorophen> 1)- 
3-(4-(metlnl-suironyl)phenyl)-2-eyelopeiUen-l-one by any other seleetiNC C ()X-2 inhibitory 
drug, inueh less by the speeifie scleeliNe COX-2 inhibitory drug eeleeo.xtb. The 1 rammer agrees 
"the reterenee is silent as lo the teaching orcelecoMb" but goes on to slate ihat -,1 would have 
been prima facw obv lous for one of skill in the arl. by roiiline cxpennicnlalion" lo delernime a 
suitable C'()X-2 inhibitor lo treat C'()X-2 mediated diseases without adv erse side elTeel in the 
gastrointestinal tract. This, however, was not the problem to be solved by the present invenlion. 
C elecoxib is a known selective (■OX-2 inhibitory drug, known lo have reduced potential lor 
gaslrointesluial side elVeets. A problem laced by the present iin entors was to provide 
pharniaceuiically acceptable formulations olThis drug having high rehilu e bioavailability m 
spite ot the very low aqueous solubility of the drug. 15lack prox ides no teaching or suggestion 
related to bioavailability of his lornnilalions. The present claims, as amended herein, recite "a 
relative bioav ailability not less than about 50"o by comparison with an orally delivered solution 
containing celeeoxib at the same dosage rale." on which Black ,s silent. Thus at least one ol the 
essential criteria tor establishment ol'-.i prima luclc ease ofobviousness set forth in M.IMlP. 
2143 is absent. 

n l-\ nn if. nrinu, lane ease of obvious ness w ere m ade rvulcncc exists to rebut it 
R 1 The -,,-1 leaches thai ,h-ii.K of low solnbiliiv tend to evhlbil low bioavailability 
It w as part of common general know ledge among those of skill in the art at the time the 
present invention was made that poorly soluble drugs, il' orally tidminislered in particulate form, 
tend to exhibit low bioavailability, because the dissolution process m the gastrointestinal tract is 
a rate-hmiting step in the absorption process for such drugs. See. lor example, in the standard 
,e.xtbtH,k I'hnrmaeeutieal Dosage V mn^MAmi&lMxcxX^ia- '^"^ ^■^i>l>"'^- ' ' 

(1995). at pages bl-62 (copy enclosed heieuith for the bxaminer-s convenieiicel. in the 
paragraph bridging those pages: 

... [Ilf the rate of dissi)hilion for a drug particle is slow, as may be due to 
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,hc physiochcnucal \.,c. physicochcmicall diaraclcnstics of the drug 
suhstaiK-c or Ihc dosauc lonn. tlu- d.ssoluuon procos. .isclfuould be a 
,alc-lMn,t,ng slop in the absui plion proecsv Slowly sohibic dn.g^ such as 
diyoxm may not oiiK be absorbed at a sloxv rale. iheN may be 
ineonipletely absorbed, or in some eases hugely unabsorbed. fullou inu 
oral administration ... . Thus, poorly soluble drugs or poorly toriiuiiated 
driie products nun result m a drug s incomplete absorption ... 
Ccleeo^ib has a solubili.v m uater ofjust ^ ng ml at 5-4irV. u.. Zm.m, parts of uater 
are needed to d,ssoi^ e 1 part ofceleeoMb. This places celecoMb in the category -praelieally 
„,soluble" or -insoluble- as dellned m the U.S. I'harmaeopeia (L^SP 24. p. 22S4. copy attached 
for the lixam.nerV eonvenienee). as requiring more than lO.Ol.O parts ol soU ent per part of 
solute. 

..\. least some degree of predictability ,s required lor a finding of obMousiiess. M.P.I ,.1'. 
. ,4V02. second paragraph. As demonstrated b> extrmsie evidence l,Xnsel) cited immediately 
above anv predictability that exists does not lead to an expectation ol high bloa^a,lab,llty lor a 
prae.ieally insoluble drug such as cclecoxib. .hen formulated as particulate material in a solid 
dosage form as recited in the present claims. 

^ l-urtherniorc. Ansel n-aehes awav from the present invention by predicting that celeeoxib. 
praetieailv insoluble drug, would be poorly absorbed if orally administered as particulate 
uuiterial in a solid dosage form, and would therefore show low relative bioavailability by 
eompanson with the same dose of eeleeox.b orally administered in solution m a suitable sohent. 
Indeed, when unformulated celeeoxib is administered orally m a capsule, relative bioavailability 
is low. See the present speeifieat.on at page 47. Table 11-1, wherein unformulated eelecoxib has 
an absoklc bioavailability of 16.9" „. by eompanson with an oral solution of celeeoxib in a 
suitable solvent, which has an absokUe bioav ailability of 57.1%. In this example, the mkuve 
,„availabilitv of unformulated celeeoxib ,s only 16.9 57.1. or 29.6" ,,. Howev er, contrary to the 
Ansel predietion. relative bioav ailabilities of .50% or greater have been found by the present 
,„veii.ors when celeeoxib ,s lormulaled according to the invention, -Proceeding contrary to 
in the art is evidence of nonobviousness," MP.l.P. 2145. X, /X Inst 

paragrapli. 
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B.2. jm|:^M:m^. l,- hmilsi.'lii has N v" used m niakin>- ihc ic|cclion 
The l Aamn.ei- has eUed no evidenee eonllieting wilh lhal ot Ansel, eiled above, dial 
would suu.es. predielab.lMN of h,gh relaUve buxn adabdny of a praeneally .usoluble d. L.u sueh 
as eeleeox.b when oralK adniMustered u, pameula.e lonn u, a >ol,d lornudation >ueh a. .ablet 
o, eapsule. I hus ihe s.a.emen. .ha, ".t would Inne been obvious lor one olThe o.d.nars sk.ll n, 
,h,s a,l .0. bv .on.uK- expen.nen.m.on. de.er.n.ne a snUable b,oava,labd,.y rate olThe eonipound'' 
IS based on hindsight and is impermissible. Ml'.i:.!'. 2 14s. .\. 1. 

B.3, i..u-hiuL. o ruellini. auenl does i muaKjeLthcj^Icse^^ 

The l Aaminer ei.es Ulaek's teaching of welting agent m eomposi.ions comprising his 
con,pound2^.v.SHl,lluoroplK.,ylK-(4Mnlethyl-sullonyl)phenyl)-2-c^elopenlen-l-onea^ 

ev idence .ha. Black "does i ecog,i,/e .he use of welting agent in powder or granule lornuilatioiV. 
Applicant does not dispute thai wetnng ageius a.-e common .ngredien.s ol drug lorimilations. bui 
respectrully points out that Black gives no suggestion that use cd'such wetting agent can lead to 
relative bioavailability of about 50" „ or more, m the case of his compound. The Fxaminer 
attempts to shift the burden to ApplicaiU .o establish that Black's Ibrmulaiion does not bas e stich 
a relative bioavailability; however, this is improper for the following reasons. 

1 . No prima facie ease of obviousness has been made, as shown above. 

2. l-:v en if It ^xcrcpmnujacc obv ious from Black that use of a welting agent would 
enhance b.oavailabilily in the case of his compound (although no such suggestion is 
found m Black), it w ould still nonetheless be surprising in light of accepted wisdom 
(as evidenced by Ansel) if in the case ofcclecoxib. a compound of extremely low 
solubility, addition of a wetting agent could lead to a relative bioavailability of about 

or more. 

3. l A en if Black's formulation were found to have a relative bioav ailability of about 
SO",, or more (which would be excessively onerous for A,.plicaut lo trv lo deleinmte. 
having no ready source of lilack's compound), it would not render ob\ lous a 
,-,,,„H,|ation of ixieeoxih haMiig sueh bioavailability, except perhaps m hindsight, 
which would be impermissible. The leachmg .n .he a.n at the time .he iiuention w as 
made was clearly that, as CMdenced by Ansel, a solid particulate formulation of a 
drug of such insolubility as celeco.xib would lend lo hav e low bioav ailability . 
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The l:xan,nK.r appears to nnplv that because IMaek d.seloses sol.d dosage lonns ofh.s 
,„„,H,nd. inelud.n, U,hle,s. noehes. lo/en.es and eapsules. ,n adnnxUue « Uh exe,p,en.s, U 
,,,ld have been ob^ ,ous lo,- one ol skdl m, ihe an ai ,he nn>e d,e present nt.enlu.n u a. ntade to 
have tr,ed niaknt, suttda, dosaue tonns ot eelecoxib. Thts ,s an nnproper ■•obviousness to try" 
nu.onale made ni support ofan obviousness rejection. M.IM.P. 2 14\ X. B- 

The l:Nan,.ner has tailed to adequately consider the unexpected restilts sc. lorlh ,n the 
p,,sen, specilleation. to uhieh Applicant drew attention in ,ts response dated March 23. 2....1. in 
p,,„,dar those results showing relat.vc bioavailahil.ty of about 5.,",, or more, lor lornuilations 
ofthe invention as presently claimed, I.en if one ofordtnary skill ntigh, have found obvious 
,0 ntake a formulation similar to one described by Black, but ustng celeeoxib in place of Black's 
contpound. it would not have been with the expectation .hat such high bioavailability would 
have been tiehievable. especially eonsidern.g the extrcn.ely low solubdi.y of celecox.b. 

B.4. ^,^ronil:irv indicia of noiiobvi".!^'"^''^ pro^ 

The presen, inv en.ion represents a major con.ribu.ion .o .he useful arts, a. least in part by 
proMdin. conv enient discrete solid dosage lornts of eeleeoxib suitable for o.al administration, 
yet having high bioavailabiH.y .ela.ivc to a solution ofthe drug, thereby avoiding the need lor 
excessivelv high doses to compensate for poor absorption. 

The ureal success of eeleeoxib capsules, marketed under the trademark Celebrex k . m 
p,ovid,ne a safe and effective therapy for osteoarthritis and other eyclooxygenase-2 mediated 
conditions to thousands of sufferers from such conditions, is ,n no small meastire a consequence 

ofthe iincntion presently claimed. 

No consideration has been given in the present Action to these secondary indicia of 

iu>nob\ ioLisness. 

C, NcHlobvK)^^ 

Amendment ol the claims as herein pmposed is made to bring C laim 1 and all claims 
dependent therelront n.ore uniformK into line w ith Cnoup 1 as identified ,n the restriction 
i-cquiremenl (C)irice Action of August 21. 2000), and lo renun e a redundancy therefrom as 
,„d,cated ,n the Rentarks. This amendment is not required to overcome the .3.s USC § lO.^la) 
.-Ccction ov er Black: that re,eet.on is ..avcrsed lor reasons unaffected by the present amendment, 
and fullv set out above. 
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However, w.lh iho recitauon in C lann 1 that the orally delnerahle dose unUs ol a 
composMion of.he unenUon are ,n di^mne^ lorm. a. exenipHHal by tables and eaps.iles 
(Claint 13). the high relative bioavailability beeomes an even more snrprisine and une.xpeeted 
ll.uhng. See. lor example, m the standard textbook iklimi^M^lJA^^^^ -' '''-'^"-^^ 
IMiaimaO. I'^h edition, \ olume 1. Chapter 4.V Cluneal I'hannaeokmeties. by Kolln.s ( \9^>>l at 
page 742 (copy enclosed herevv.lh lor the l:xa,niner-s convenience), second column, second Itill 
paragraph: 

A drug usually has the highest bioavailabililv if administered orally as an 

aqueous solution; finely comminuted drugs in suspension follow closely. 

1 Unvever. as a drug is packed into hard gelatin capsules or compacted into 

tablets. Its bioav ailability decreases. 
Thus one of skill in the art at the time the mvcnlion was made would have been ev en less 
MKUtvated to try formulating celeco.xib as a eapside or tablet than, for example, as a suspcnsu.n, 
as the expectation of acceptable bioav ailability w ould have been even lower. 

2. Objection to Claims 76 and 81-8.3 

•fhc subject matter of Claims 76 and S1-K3 has been found allowable if rew ritten in 
independent form. Applicant may later elect to present these elaints in independent form: 
however, as the claims Ihmi which they depend remain in consideration, no amendment of 
Claims 76 and Xl-83 is proposed at this time. 

3, Rejection of Claims 77-80 

Claims 77-80 are shown as rejected m the Ofliee Action Summary but no basis for 
rejection of these claims ,s given m the Detailed Action. Applicant appreciates lixaminer Iran'. 
coLirtesy m a telephone conversation on October 16. 2001. during which the lixammer indicated 
ihat Claims 77-80 are m fact allowable as depending from Claim 76. if Claim 76 ,s rew ritten m 
nulependenl form. Withdrawal of the rejection of Claims 77-80 is therefore rcspeeilully 
requested. 
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All claims prcscnlly in considcratum arc believed to be m condition for alloxs ance. 

KcspectfulK submitted. 



James C\ I orbcs 
A^cnt \o\- Applicant 
Regislralion No. }')A51 
IcL (847)SSl-6()9() 
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Patent Department ()4B 
8(H) N Lmdbergh F-ioulcvard 
St Louis, MO 63167 
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A!>1>U('A TION S1:RIAL NO. 451.041 MU D N()\ l.MBI-R 3(K I'm 

AMI N[)i:i) CLAIMS IN MARKi;i)-l P lORM IN COMPLIANT WITH 

37 Cl-R ^1. 121(c) 



( AinciulcJ ) A pharniacoulical composition comprising one or more ^i'screte solid 
orallv deliverahle dose units, each comprising particulate celecoxib in an amount of 
about 10 mg to alxuil 1(HH) mg ni mlimate mixture with one or more 
pharmaeeutically acceptable excipients. Iwherein a smgle dose unit, upon oral 
admmistralion to a tasting subject, prcn ides a time course of blood serum 
concentration of celecoxib having at least one of 

(a) a tunc to reach lOO ngml not greater than about O.S h after administration: 

(b) a lime to reach maximum concentration (T,„ J not greater than about 3 h after 
adminislration; 

(c) a duration of lime wherein eoncentralion remains above 100 ng ml not less than 
about 12 h; 

(d) a lerminal half-life (T, .) not less than about 12 h; and 

(e) a maximum concentration (C,„J not less than about 200 ng ml:| 

said eomposilion exhibiting upon oral administration a relative bioavailability not 
less than about by comparison with an orally delivered s(4ution eonlammg 
celecoxib at the same dosage rate. 

(Amended) The eomposilion of Claim 1 wherein a smnjo dose iinii. upon oral 
administration \n a fasting s nbjeet. provides a time course of blood serum 
roneentration (^f celecoxib having ;i time lo reach maximum concentration XT,,J 
not greater than about 3 h after administration. 

(Amended) The composition of Claim 1 wherein a simjh^ ^iose unit, upon oral 
administration \o a fastin g siib |eet. provides a time course o(h\oo^\ serum 
r.Micenlration of celecoxib haxing n lime to reach maximum concentration jT^.J 
not greater than about 1.7 h after administration. 

(Amended) The composition of Claim 1 wherem a snvjle dose unit, upon oral 
nMm.n.sirntion lo a lasting; sub ieet. provi des a ti me course of blood serum 
roneentration oi' celecoxib having ;i mnximum concentration (C„ J not less than 



about 200 iig ml. 

(Amended) The compositioiM^fC-laim 1 NvlimmiaMn^^ 
:uimimsti-ation to a ras timLSub)eet. provides a 1 1 nuaiHils^^^ 
.nn..ntr:unmoreeleeoxih havmu a mnMmiim eoneentratioiUC,,.] not less than 

about 400 nu ml. 

(Amended) Hie eomposmon ofC'laim 1 1 1 | 1 vvherem said larticlesl discieULMl^ 

dose units are sdceteiUnml^^ P'"^- 1^"'' ^ 

capsules, lo/enges. sachets [ov] aruJ P<i^olles. 

(Amended) The composition ofClaim 1 1 1 1 1 m [thel a form ofumt dosage 
capsules or tablets. 
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